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COMPLETE SPECIFICATION. 

Method of and Apparatus for Optically Detecting the Presence of 
Solid Material in Transparent Liquids. 



We, The General Electric Company 
Limited, of Magnet House, Kingsway, 
London, W.C.2, a British Company, do 
hereby declare the invention, for which we 
6 pray that a patent may be granted to us, 
and the method by which it is to be per- 
formed, to be particularly described in and 
by the following statement : — 

This invention relates to methods of, and 

10 apparatus for. optically detecting the 
presence of small particles of solid material 
in transparent liquids contained within trans- 
parent containers, such as ampoules, jars, 
bottles and the like. For the purposes of 

15 this Specification the term "transparent" in- 
cludes any translucent container or liquid 
that is sufficiently transparent to permit the 
presence of small solid particles in the liquid 
to be detected optically by shining a suffi- 

20 ciently strong beam of light through the 
container and liquid. 

The invention is especially, though not 
exclusively, concerned with methods of, and 
apparatus for, detecting the presence of 

25 foreign bodies in the form of small particles 
of solid material in medicinal liquids con- 
tained within sealed ampoules, for example 
liquids required for hypodermic injection 
and like purposes. Such ampoules usually 

30 consist of small tubular glass containers 
which are partly filled with the liquid 
through one end of the container, which is 
tapered, and then sealed off by fusing the 
tapered end. It occasionally happens that 

35 small spicules, thought to be of glass are 
formed inside the ampoule after the sealing 
operation, and especially after subsequent 
heat treatments when employed, for example 
for sterilising; also small particles of other 

40 solid material sometimes pass into the 
ampoules together with the liquid, for 
[Price 3s. 



example particles dislodged from the filter 
arrangements in the filling mechanism. 

The filled ampoules must therefore be 
examined after sealing in order that those 45 
containing such foreign bodies can be re- 
jected, and such examination is usually 
effected by shining a beam of light through 
the container and liquid so that any small 
particles of solid material in the liquid will 50 
reflect light and thereby be rendered visible. 

The main object of this invention is to 
provide an improved method of detecting 
the presence of such foreign bodies and a 
novel form of apparatus for the application 55 
of the method, the apparatus being suitable 
for use in the mass production of such tubu- 
lar ampoules. The method and apparatus 
of the invention can, however, be applied 
to the detecting of solid particles in trans- 60 
parent liquids in other forms of container 
having an axis of rotational symmetry. 

According to the invention, a method of 
detecting the presence of small particles of 
solid material in a transparent liquid within 65 
a transparent container having an axis of 
rotational symmetry includes the steps of 
rapidly rotating the container so as to cause 
the liquid to swirl round within the con- 
tainer in one direction about a vertical axis 70 
and then rotating the container relative!}' 
slowly in the opposite direction about its 
axis of rotational symmetry whilst this axis 
is held vertical or nearly vertical and whilst 
shining a beam of light into the container 75 
and liquid, so that any particles of solid 
material present in the body of the liquid 
are rendered visible by light reflected from 
the particles. 

The first rotation of the container prefer- 80 
ably consists of a rapid spinning about its 
vertically-held axis rotational symmetry, and 
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this rotation can in general be arranged to 
be so rapid as to cause particles of solid 
material resting loosely on the bottom of the 
container to be carried up into the body of 
fi the liquid. However, it should not in general 
be so rapid that gas bubbles are drawn into 
the liquid from the air or other gas present 
in the container together with the liquid, 
since the presence of such gas bubbles may 
.10 interfere with the detection of the solid 
particles. 

The purpose of the second, relatively slow 
counter-rotation of the container is to give 
particles which are carried by the container 
Id but are not loose within it, for example 
particles on the outer surface of the con- 
tainer or embedded in its walls, a com- 
ponent of motion opposite to that of the 
particles within the liquid so as to render 
20 the latter readily distinguishable. In some 
cases it is desirable to incline the axis durin" 
this rotation at a few degrees to the vertical 
for avoiding disturbing light reflections from 
tne container walls. 
25 An apparatus for applying the method of 
the invention in the manufacture of trans- 
parent containers having an axis of rota- 
tional symmetry and containing a trans- 
parent liquid may include an endless-belt 
30 conveyor which carries at each of a plu- 
rality of spaced points a bearing containing 
a holder arranged for rotation about a 
vertical axis, each holder bein fi arranged to 
carry a container fixed relatively to the 
35 holder with its axis of rotational symmetry 
substantially in line with the holder axis 
spinning means arranged for imparting to 
each holder, as it is carried past the spin- 
ning means by the conveyor, a rapid rota- 
u °£ ln ° ne direction about the axis of the 
holder, turning means arranged adjacent to 
the spinning means for imparting to each 
holder after passing the spinning means a 
relatively slow rotation in the opposite direc- 
45 tion about the axis of the holder, this motion 
continuing whilst the holder traverses an 
inspection zone, and a light source arranged 
for shining light into the liquid-filled con- 
tamer as it traverses the inspection zone so 
oO as to render visible any solid particles which 
are present within the liquid, visible by lieht 
reflected from the particles. 

Preferably each holder of the conveyor is 
mounted for free rotation in its bearing and 
o5 carries a turning wheel attached to a vertical 
shaft-part of the holder, the spinning means 
is positively driven and is arranged moment- 
arily to engage said turning wheel for im- 
parting a rapid rotation to the holder, and 
60 the turning means includes a static friction 
pad so placed that it leans against the turn- 
ing wheel of each holder as the holder is 
earned past and causes it to rotate. 

The invention will be further explained in 
65 describing, by way of example, one em- 



bodiment of it which is illustrated in the 
schematic drawings accompanying the Pro- 
visional Specification in which: — 

Figure 1 shows a front view of the general 
details of a conveyor designed for the 70 
inspection of medicinal ampoules; 

Figure 2 shows a section through one of 
the ampoule holders engaging the spinning 
means; and 

Figure 3 shows the details of the optical 75 
arrangement which has been largely omitted 
from Figure 1 for the sake of clarity. 

In this embodiment the conveyor has a 
rigid frame 1 from the upper part of which 
project shafts on which are rotatably 80 
mounted a plurality of belt drums of which 
two. namely 2 and 3, appear in Figure 1. 
Around these is fitted a flexible belt 4 
which forms a closed horizontal loop with 
the faces of the belt substantiaUy vertical. 85 
The belt drums are free running except for 
one, namely 2 in Figure 1, which is driven 
from an electric motor 5 through reduction 
gearing 6. 

At regularly spaced points the belt 4 90 
carries bearings 7 for rotatable ampoule 
holders 8, two of which are shown in 
Figure 1, each carrying an ampoule 9. From 
the upper part of each ampoule holder 
extends a shaft 10 to which is keyed a 95 
horizontal turning wheel 11. 

At the front of the conveyor is arranged 
a guide plate 12, attached to the frame 1, 
across the front face of which plate the belt 
1 is arranged to pass and which is fitted with 100 
guide flanges 13 which lap over the edges 
of the belt for guiding its passage relatively 
to the spinning means and turning means of 
the conveyor. 

The spinning means comprises a hori- 105 
zontal driving wheel 14 which is keyed to 
a vertical shaft 15 mounted in bearings (not 
shown) attached to the frame 1 and arranged 
to be driven from the motor 5 by a belt 
drive from a vertical pulley wheel 5a carried 110 
by the motor shaft to a smaller pulley wheel 
16 carried by the shaft 15, giving a step-up 
in shaft speed of rotation. 

The front edge of the driving wheel 14 
projects through an aperture in the guide 115 
plate 12 at the centre of a gap in the upper 
guide flange 13 and is positioned to engage 
the turning wheel 1 1 of each holder as the 
latter is carried across the gap by the belt 4. 

For maintaining the engagement of the 120 
turning wheels 1 1 with the driving wheel 14 
against the flexibility of the belt, the spin- 
ning means includes also a free-running 
roller 17 mounted i n a bearing 18 carried 
on a spring-loaded arm 19 attached to the 125 
upper part of the conveyor frame 1. The 
roller 17 is positioned so as to engage with 
the opposite side of each turning wheel 11 
as the latter is carried into engagement with 
the driving wheel 14 and to maintain the 130 
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engagement by virtue of its spring loading. 

This arrangement is shown in more detail 
in Figure 2, which shows a vertical section 
through the relevant parts looking from the 
5 left in Figure 1. This Figure shows the rub- 
ber facings 20 and 21 which are provided 
on the driving wheel 14 and roller 17, 
respectively, for increasing the frictional 
engagement with the turning wheel 11. 

10 Bearing bushes 22 for the shaft 10 in the 
bearing 7 are shown and the details of the 
holders 8 and ampoules 9 are indicated more 
clearly in this Figure. 

Each ampoule 9 consists of a thin-walled 

15 glass tube the upper part of which is necked 
and tapered beyond the neck to where it is 
sealed off. The ampoule is filled with liquid 
to just below the level of the neck. 

Each holder 8 consists of a hollow cylin- 

20 der dimensioned to fit closely round the 
upper part of an ampoule and having three 
symmetrically spaced vertical slots over each 
of which is fitted a vertical retaining spring 
23 having a cranked lower end which enters 

25 into the slot and is designed to fit into the 
neck of an ampoule and help to hold it 
firmly in position when the upper end of 
the ampoule is inserted upwards into the 
holder. 

30 The turning means of the conveyor con- 
sists of an elongated static friction pad 24 
attached to the front of the guide plate 12 
and positioned to engage with the turning 
wheel 1 1 of each holder after the latter has 

35 passed the driving wheel 14. 

The optical means of the apparatus, which 
is represented in Figure 1 merely by the 
lamp 25 and will be further described later, 
is arranged to shine an intense beam of light 

40 into each ampoule as the latter is carried 
by its holder along the inspection zone 
defined by the length of the friction pad 24. 

The motor 5 is provided with a speed 
control for enabling each ampoule holder to 

45 be brought quickly up to the driving wheel 
14, where a rapid spin is imparted to it by 
the driving wheel 14 in a clockwise direction 
looking down from above in the arrange* 
ment illustrated in Figure 1. and then quicklv 

50 up to the friction pad 24, where the speed 
of the motor is reduced so as to cause the 
holder to traverse the inspection zone rela- 
tively slowly, the engagement of the turning 
wheel 11 of the holder with the pad 24 

55 during this traversal reversing the direction 
or rotation of the holder whilst the liquid 
within the ampoule continues to swirl round 
in the original clockwise direction. Particles 
which may be floating in the liquid, which 

60 are rendered visible by light from the lamp 
25 reflected by the particles to the operator, 
can thereby be readily distinguished from 
particles moving with the glass wall of the 
ampoule, for example particles on its outer 

65 surface. 



The speed of the motor is then increased 
to bring the next ampoule up for spinning 
and inspection. 

The motor is also provided with a revers- 
ing switch so that in case of doubt an 70 
ampoule can be brought back to the spin- 
ning means for the above process to be 
repeated. 

Rejected ampoules can be readily de- 
tached by the operator from their holders, 75 
and satisfactory ampoules permitted to pass 
on to an unloading station, which may also 
serve as a loading station for the conveyor, 
or a separate loading station can be used 
if desired. 80 

Turning now to Figure 3, this shows 
schematically the details of a preferred form 
of optical means for ampoules of the shape 
illustrated. The Figure represents a vertical 
section through the inspection zone looking 85 
from the right in Figure 1, but showing only 
the relevant parts. The Figure shows an 
ampoule 9 being carried in its holder 8 along 
the inspection zone with the turning wheel 
11 of the holder in engagement with the 90 
friction pad 24, this engagement being 
assisted, and the axis of the ampoule being 
inclined, with its upper end backwards, at 
an angle of about 5° to the vertical, by the 
engagement of the lower part of the belt 4 95 
with a ramp 26 projecting from the guide 
plate 12. This inclination of the ampoule is 
in particular designed to avoid strong re- 
flections of the light from the lamp 25 reach- 
ing the eye of the observer, indicated at 27, 100 
from the walls of the ampoule. 

The lamp 25 is shown as a sodium vapour 
electric discharge lamp having a U-shaped 
discharge envelope arranged just in front of 
a vertical plane through the front edge of 105 
the base of the ampoule, and with the plane 
containing the limbs of the discharge en- 
velope tilted so that both limbs are presented 
to the base of the ampoule. 

For providing a dead black background 110 
against which the ampoules can be viewed, 
a forwardly tilted background screen 28 is 
provided having a shiny black surface, to- 
gether with a lower facing light trap screen 
29 having a matt black surface. 115 

Vertical screens 30 and 31 are provided 
for preventing light from the lamp 25 pass- 
ing directly to the eye 27 of the observer 
or to the background screen 28, and for 
facilitating the observation of the ampoules 120 
a large lens 32, for example of moulded 
transparent thermoplastic material, is pro- 
vided, giving a magnified binocular view 
of the ampoules as they are carried across 
the inspection zone. 125 

It will be appreciated that other optical 
arrangements may be more suitable with 
ampoules of other shape, and that the light 
source used need not necessarily be a sodium 
lamp. In some cases it may be necessary 130 
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to choose a light source of a particular 
colour suited to the colour of the liquid 
contained within the ampoules or other 
containers which may be used. 
5 It will be further appreciated that the 
speed control of the motor in the embodi- 
ment described and illustrated could, if de- 
sired, be effected automatically in response 
to the movement of the holders, for example 
10 by the action of suitable cams and switches. 

WHAT WE CLAIM IS: — 

1. A method of optically detecting the 
presence of small particles of solid material 
in a transparent liquid within a transparent 

15 container having an axis of rotational sym- 
metry which method includes the steps of 
rapidly rotating the container so as to cause 
the liquid to swirl round within the container 
in one direction about a vertical axis and 

20 then rotating the container relatively slowly 
in the opposite direction about its axis of 
rotational symmetry whilst this axis is held 
vertical or nearly vertical and whilst shinins 
a beam of light into the container and liquid, 

25 so that any particles of solid material present 
within the body of the liquid are rendered 
visible by light reflected from the particles. 

2. A method according to Claim 1 
wherein the first rotation of the container 

30 consists of a rapid spinning about its verti- 
cally-held axis of rotational symmetry. 

3. An apparatus for carrying out the 
method according to Claim 1 or 2 including 
an endless belt conveyor which carries at 

35 each of a plurality of spaced points a bear- 
ing containing a holder arranged for rotation 
about a vertical axis, each holder beine 
arranged to carry a said container fixed 
relatively to the holder with its axis of rota- 

40 tional symmetry substantially i n line with 
the holder axis, spinning means arranged 
for imparting to each holder, as it is carried 
past the spinning means by the conveyor. 



a rapid rotation in one direction about the 
axis of the holder, turning means arranged 45 
adjacent to the spinning means for impart- 
ing to each holder after passing the spinning 
means a relatively slow rotation in the oppo- 
site direction about the axis of the holder, 
this motion continuing whilst the holder 50 
traverses an inspection zone, and a light 
source arranged for shining light into the 
liquid-filled container as it traverses the 
inspection zone for rendering visible by light 
reflected from the particles any solid par- 55 
tides which are present within the liquid. 

4. An apparatus according to Claim 3 in 
which each holder of the conveyor is 
mounted for free rotation in its bearing and 
carries a turning wheel attached to a vertical 60 
shaft-part of the holder, and the spinning 
means includes a positively driven wheel 
arranged to engage the turning wheel of each 
holder as the holders are carried past the 
spinning means. 65 

5. An apparatus acc ^ing to Claim 3 in 
which each h« j t the conveyor is 
mounted for frvo xotation in its bearing 
and carries a turning wheel attached to the 
vertical shaft-part of the holder and wherein 70 
the turning means comprises or includes a 
stationary friction pad so placed that it 
bears against the turning wheel of each 
holder as the holders are carried past the 
turning means. * 75 

6. Apparatus for optically detecting the 
presence of small solid particles in trans- 
parent liquids contained within transparent 
containers, constructed and arranged to 
operate substantially as shown in, and as 80 
hereinbefore described with reference to, 

the drawing accompanying the Provisional 
Specification. 

For the Applicants, 
J. E. M. HOLLAND, 
Chartered Patent Agent. 



PROVISIONAL SPECIFICATION. 

Method of and Apparatus for Optically Detecting the Presence of 
Solid Material in Transparent Liquids. 



We, The General Electric Company 
85 Limited, of Magnet House, Kingsway, 
London, W.C.2, a British Company, do 
hereby declare this invention to be described 
in the following statement: — 

This invention relates to methods of, 
90 and apparatus for. optically detecting the 
presence of small particles of solid material 
in transparent liquids contained within 
transparent containers, such as ampoules, 
jars, bottles and the like. For the purposes 
95 of this Specification the term "transparent" 
includes any translucent container or liquid 



that is sufficiently transparent to permit the 
presence of small solid particles in the liquid 
to be detected optically by shining a suffi- 
ciently strong beam of light through the 100 
container and liquid. 

The invention is especially, though not 
exclusively, concerned with methods of, and 
apparatus for, detecting the presence of 
foreign bodies in the form of small particles 105 
of solid material in medicinal liquids con- 
tained within sealed ampoules, for example 
liquids required for hypodermic injection 
and like purposes. Such ampoules usually 
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consist of small tubular glass containers 
which are partly filled with the liquid 
through one end of the container, which is 
tapered, and then sealed off by fusing the 
5 tapered end. It occasionally happens that 
small spicules, thought to be of glass, are 
formed inside the ampoule after the sealing 
operation, and especially after subsequent 
heat treatments when employed, for example 
10 for sterilising; also small particles of other 
solid material sometimes pass into the 
ampoules together with the liquid, for 
example particles dislodged from the filter 
arrangements in the filling mechanism. 
16 The filled ampoules must therefore be 
examined after sealing in order that those 
containing such foreign bodies can be re- 
jected, and such examination is usually 
effected by shining a beam of light through 
20 the container and liquid so that any small 
particles of solid material in the liquid will 
reflect light and thereby be rendered visible. 

The main object ,qf .j his invention is to 
provide an improved* .tc*--'.*^ of detecting 
25 the presence of such foi^_ 6 .*.bodies than can 
readily be applied to provide a novel form 
of apparatus suitable for use in the mass 
production of such tubular ampoules. The 
method and apparatus of the invention can, 
30 however, be applied to the detecting of solid 
particles in transparent liquids in other 
forms of container having an axis of rota- 
tional symmetry. 

According to the invention, a method of 
35 optically detecting the presence of small 
particles of solid material in a transparent 
liquid within a transparent container having 
an axis of rotational symmetry includes the 
steps of rapidly rotating the container so as 
40 to cause the liquid to swirl round within 
the container in one direction about a 
vertical axis and then rotating the container 
relatively slowly in the opposite direction 
about its axis of rotational symmetry whilst 
45 said axis is held vertical or nearly vertical 
and whilst shining a beam of light into the 
container and liquid so that particles of 
solid material if present in the body of the 
liquid are rendered visible by light reflected 
50 from the particles. 

The first rotation of the container prefer- 
ably consists of a rapid spinning about its 
vertically held axis of rotational symmetry, 
and this rotation can in general be arranged 
66 to be so rapid as to cause particles of solid 
material resting loosely on the bottom of the 
container to be carried up into the body of 
the liquid. However, it should not in general 
be so rapid that gas bubbles are drawn into 
60 the liquid from the air or other gas present 
in the container together with the liquid, 
since the presence of such gas bubbles might 
interfere with the detection of the solid 
particles. 

65 The purpose of the second, relatively 



slow, counter-rotation of the container is to 
give particles which are carried by the con- 
tainer but are not loose within it, for 
example particles on the outer surface of the 
container or embedded in its walls, a com- 70 
ponent of motion opposite to that of the 
particles within the liquid so as to render 
the latter readily distinguishable. The axis 
of the container for this counter-rotation is 
preferably held vertical or nearly vertical, 75 
it being in some cases desirable to incline 
the axis at a few degrees to the vertical for 
avoiding disturbing light reflections from the 
container walls. 

An apparatus for applying the method of 80 
the invention in the manufacture of trans- 
parent containers having an axis of rota- 
tional symmetry and containing a trans- 
parent liquid may include an endless-belt 
conveyor which carries at each of a plurality 85 
of spaced points a bearing containing a 
holder arranged for rotation about a vertical 
axis, each holder being arranged to carry a 
said container fixed relatively to the holder 
with its axis of rotational symmetry sub- 90 
stantially in line with the holder axis, spin- 
ning means arranged at a point fixed rela- 
tively to the conveyor for imparting to each 
holder, as it is carried past the spinning 
means by the conveyor, a rapid rotation in 95 
one direction about the axis of the holder, 
turning means arranged at an adjacent 
region of and fixed relatively to the con- 
veyor for imparting to each holder after 
passing the spinning means a relatively slow 100 
rotation, in the opposite direction about the 
axis of the holder, continuing whilst the 
holder traverses an inspection zone of the 
conveyor, and a light source arranged for 
shining light into the liquidated container 105 
carried by the holder as the latter traverses 
said inspection zone so as to render solid 
particles, if present within the liquid, visible 
by light reflected from the particles. 

Preferably each holder of the conveyor is no 
mounted for free rotation in its bearing and 
carries a turning wheel attached to a vertical 
shaft- part of the holder, the spinning means 
is positively driven and is arranged momen- 
tarily to engage said turning wheel for im- 115 
parting a rapid rotation to the holder, and 
the turning means includes a static friction 
pad against which the turning wheel is 
arranged to bear so as to be caused to 
rotate as a result of the friction in conjunc- 120 
tion with the movement of the conveyor. 

The invention will be further explained in 
describing, by way of example, one embodi- 
ment of it which is illustrated in the accom- 
panying schematic drawings, in which: — 125 

Figure 1 shows a frontal view of the 
general details of a conveyor designed for 
the inspection of medicinal ampoules; 

Figure 2 shows a section through one of 
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the ampoule holder arrangements in engage- 
ment with the spinning means; and 

Figure 3 shows the details of the optical 
arrangement which has been largely omitted 
5 from Figure 1 for the sake of clarity. 

In this embodiment the conveyor has a 
rigid frame 1 from the upper part of which 
project shafts on which are rotatably 
mounted a plurality of belt drums of which 

10 two, namely 2 and 3, appear in Figure 1. 
Around these is fitted a flexible belt 4 which 
forms a closed horizontal loop with the 
faces of the belt substantially vertical. The 
belt drums are free running except for one, 

15 namely 2 in Figure 1. which is arranged to 
be positively driven from an electric motor 
5 through reduction gearing 6. 

At regularly spaced points the belt 4 car- 
ries bearings 7 for rotatable ampoule holders 

20 8, two of which are shown in Figure 1 each 
carrying an ampoule 9. From the upper 
part of each ampoule holder extends a shaft 
10 to which is keyed a horizontal turning 
wheel 11. 

25 At the front of the conveyor is arranged 
a guide plate 12, attached to the frame 1, 
across the front face of which plate the belt 
1 is arranged to pass and which is fitted with 
guide flanges 13 which lap over the edges of 

30 the belt for guiding its passage relatively to 
the spinning means and turning means of 
the conveyor. 

The spinning means comprises a horizon- 
tal driving wheel 14 which is keyed to a 

35 vertical shaft 15 mounted in bearings (not 
shown) attached to the frame 1 and arranged 
to be driven from the motor 5 by a belt drive 
from a vertical pulley wheel 5a carried by 
the motor shaft to a smaller pulley wheel 

40 16 carried by the shaft 15, giving a step-up 
in shaft speed of rotation. 

The front edge of the driving wheel 14 
projects through an aperture in the guide 
plate 12 at the centre of a gap in the upper 

4d guide flange 13 and is positioned to engage 
with the turning wheel 1 1 of each holder as 
the latter is carried across the gap by the 
belt 4. 

For maintaining the engagement of the 

50 turning wheels 11 with the driving wheel 
14 against the flexibility of the belt, the 
spinning means includes also a free-running 
roller 17 mounted in a bearing 18 carried on 
a spring-loaded arm 19 attached to the upper 

55 part of the conveyor frame 1. The roller 
17 is positioned so as to engage with the 
opposite side of each turning wheel 11 as 
the latter is carried into engagement with 
the driving wheel 14 and to maintain the 

(50 engagement by virtue of its spring loading. 
This engagement is shown in more detail 
in Figure 2, which shows a vertical section 
through the relevant parts looking from the 
left in Figure 1. This Figure shows the 

65 rubber facings 20 and 21 which are pro- 



vided on the driving wheel 14 and roller 17, 
respectively, for increasing the frictional 
engagement with the turning wheel 11. 
Bearing bushes 22 for the shaft 10 in the 
bearing 7 are shown and the details of the 70 
holders 8 and ampoules 9 are indicated more 
clearly in this Figure. 

Each ampoule 9 consists of a thin-walled 
glass tube the upper part of which is necked 
and tapered beyond the neck to where it is 75. 
sealed off. The ampoule is filled with liquid 
to just below the level of the neck. 

Each holder 8 consists of a hollow cylin- 
der dimensioned to fit closely round the 
upper part of an ampoule and having three 80 
symmetrically spaced vertical slots over each 
of which is fitted a vertical retaining spring 
23 having a cranked lower end which enters 
into the slot and is designed to fit into the 
neck of an ampoule and help to hold it 85 
firmly in position when the upper end of an 
ampoule is inserted upwards into the holder. 

The turning means of the conveyor con- 
sists of an elongated static friction pad 24 
attached to the front of the guide plate 12 90 
and positioned to engage with the turning 
wheel 1 1 of each holder after the latter has 
passed the driving wheel 14. 

The optical means of the apparatus, 
which is represented in Figure 1 merely by 95 
the lamp 25 and will be further described 
later, is arranged to shine an intense beam 
of light into each ampoule as the latter is 
carried by its holder along the inspection 
zone defined by the length of the friction 100 
pad 24. 

The motor 5 is provided with a speed con- 
trol for enabling each ampoule holder to be 
brought quickly" up to the driving wheel 14, 
where a rapid spin is imparted to it by the 105 
driving wheel 14 in a clockwise direction 
looking down from above in the arrange- 
ment illustrated in Figure I, and then quickly 
up to the friction pad 24, where the speed of 
the motor is reduced so as to cause the 110 
holder to traverse the inspection zone rela- 
tively slowly, the engagement of the turn- 
ing wheel 1 1 of the holder with the pad 24 
during this traversal reversing the direction 
of rotation of the holder whilst the liquid 115 
within the ampoule continues to swirl round 
in the original clockwise direction. Par- 
ticles floating in the liquid, which if present 
are rendered visible by light from the lamp 
25 reflected by the particles to the operator, 120 
can thereby be readily distinguished from 
particles moving with the glass wall of the 
ampoule, for example particles on its outer 
surface. 

The speed of the motor is then increased 125 
to bring the next ampoule up for spinning 
and inspection. 

The motor is also provided with a revers- 
ing switch so that in case of doubt an am- 
poule can be brought back to the spinning 130 
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means for another spinning and subsequent 
inspection with counter- turning. 

Reject ampoules can be readily detached 
by the operator from their holders, and 
5 satisfactory ampoules permitted to pass on 
to an unloading station, which may also 
serve as a loading station for the conveyor, 
or a separate loading station can be used 
if desired. 

10 Turning now to Figure 3, this shows 
schematically the details of a preferred form 
of optical means for ampoules of the shape 
illustrated. The Figure represents a vertical 
section through the inspection zone looking 
15 from the right in Figure 1. but showing only 
the relevant pans. The Figure shows an 
ampoule 9 being carried in its holder 8 
along the inspection zone with the turning 
wheel 11 of the holder in engagement with 

20 the friction pad 24. this engagement being 
assisted, and the axis of the ampoule being 
inclined, with its upper end backwards, at 
an angle of about 5* to the vertical, by the 
engagement of the lower part of the belt 4 

25 with a ramp 26 projecting from the guide 
plate 12. This inclination of the ampoule 
is in particular designed to avoid strons re- 
flections of the light from the lamp 25 reach- 
ing the eye of the observer, indicated at 27, 

30 from the walls of the ampoule. 

The lamp 25 is shown as a sodium vapour 
electric discharge lamp having a U-shaped 
discharge envelope arranged just in front of 
a vertical plane through the front edge of 

35 the base of the ampoule, and with the plane 
containing the limbs of the discharge 
envelope tilted so that both limbs are pre- 
sented to the base of the ampoule. 



For providing a dead black background 
against which the ampoules can be viewed, 40 
a forwardly tilted background screen 28 is 
provided having a shiny black surface, to- 
gether with a lower facing light trap screen 
29 having a matt black surface. 

Vertical screens 30 and 31 are provided 45 
for preventing light from the lamp 25 pass- 
ing directly to the eye 27 of the observer or 
to the background screen 28, and for facili- 
tating the observation of the ampoules, a 
large lens 32, for example of moulded trans- 50 
parent thermoplastic material, is provided 
giving a magnified binocular viewing of the 
ampoules as they are carried across the in- 
spection zone. 

It will be appreciated that other optical 55 
arrangements may be more suitable with 
ampoules of other shape, and that the light 
source used need not necessarily be a sod- 
ium lamp. In some cases it may be neces- 
sary to choose a light source of a particular 60 
colour suited to the colour of the liquid 
contained within the ampoules., or other con- 
tainers as may be used in any particular 
case. 

It will be further appreciated that the 65 
speed control of the motor in the embodi- 
ment described and illustrated could, if de- 
sired, be arranged to be effected automatic- 
ally in response to the movement of the 
holders, for example by the action of suit- 70 
able cams and switches. 

For the Applicants, 
J. E. M. HOLLAND, 
Chartered Patent Agent. 
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